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Abstract of J P1 1200090 

PROBLEM TO BE SOLVED: To form an anodically oxidized film having uniform fine pores and to 
produce a nanostructural body applicable to a high function device by anodically oxidizing a film contg. Al 
formed on the electrically conductive surface contg. Ti, Nb or the like of a substrate till it reaches the 
electrically conductive film. SOLUTION: On the surface of a substrate 10 such as quartz glass, an 
electrically conductive film 1 1 essentially consisting of any of Ti, Zr, Nb, Ta, Mo, Cu, Zn, Au, Pt, Pd, Ni, 
Fe, Co and W and excellent in heat resistance is formed to a thickness of about 10 nm to 100 p m by 
vapor deposition. On the surface, a film 12 essentially consisting of Al is formed by plating or the like. 
This sample 41 is arranged in an electrolyte, and voltage is applied to the space between an Al film 12 
and the cathode as the counter electrode to anodically oxidize the Al film 12. At this time, after the change 
of the anodic oxidation current showing the arrival of the anodic-oxidation at the electrically conductive 
surface is detected, the anodic-oxidation is stopped. In this way, An Al anodically oxidized film 13 having 
parallel, many fine pores 1 4 of nanoholes at almost equal intervals is formed. 
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[0069] if" ffimMtt.fr ?> 5 m i ng, A 1 

Jl^m^ro 7r^( L fc fc - 5 T ( 0 5 O^EP 

x) . Dcmmcom^Ji'v^^mi^fz. msus 

■y I-Ofgti 5 m i n&OR§ffi!Hfc«SSttO 1 . 2f§£0fg 

fc LtssLt, ^offi<^fem±. jt^jisy'2t^ 

[00 7 0] FE-SEMUgsoiS^ Jrt»JlSW'2 

mtfr^KX ^iZb fr&fr-ofz . MiB*W*tb t , 
H6 b ) fc^Lfc <£ 5 t^t'OWL^mtt^Mfc^T 
SBiLTH* £ t XC u fcfcvvcfcHHJLfc 

[00 7 1] &fc#«^/*|gftfc*fl.T0. 14M 
WNi SO, RtfO. 5M«H 3 B0 3 *^^l>mMf 

i *o^7^I^mStMLT- 1 V 

— 1 . 5 V t V •> a fit i«£ET-5& t'£Oiffl?L^JSgE t N i 

tfc*Lfc3E«LfcN i 
«t*Mfc <9lSiO«5ttKa££f3'<fc fc ^ 5 . »H'ftH 

[00 7 2] Hj&fM3 

£fcfc!tl>^«|gftm^-?-fc^Tfe«tl> . 
[0073] ^fStt^fcte. tmb LTllLTX>4>0£ffl 

^fc„ 

HJM 3-1:0. 5 minify N i fi^ftt^WttlRfc 



Hffei?lJ3-2 : 0. 5mmJf<DMo$£gfip:fc t/OH 

[0074] Jf-tl-eilWifi^M o?fMJ: s XiiM ol 
ftLbKAlffilfcEBiaffciDl. 5jum»«L,fc. S 

HfWlfcSPtfc. fit. IMHMtfXRTtt, «Bl+s » 

mj±Effln£^it. £*>lDHi*TU:. 
[0 07 5] FE-SEMft&fcJ; 0. *Htt«c0-f > 
06 (a) fcUfrti:3>5:Ai 

fcofc. 
[0 076] 

A 1 K*£)tfl3 fc laiak^fefrT 1 O^SKSSIfeftLt: 
M3 (a) l^U:^£#tS-*V«iiK£:£fc. ; 
Wffstfls^Si^J 3 fc pi|«(C LT F E - S E MT«gl L 

[0077] JilEHffe^l3jSiy'J:t»J3 i 0 . T^l^ fc 
LT^flM 1 L-fc WH«««ttJg & EB-TS ^ fc fc 
± 0 . ffiSO^#:±t A 1 BSi£ty*-/^Mt 
#Sifc^**)A^^„ ifc. *ll»Jfcfcv^T(i. Al 

wmmti-y^-imw-^. i-y^-ncom^fr. ai 

%-fc-t^ifc^T#^. 

[0078] *n»jo±5(c, mmwittmm 

<8»5rlMillftfl5lBi*'f * - fc **C*fc. 

[0079] ^ffi^l]4 

*«Mf!t:*JV^I4, S*tLT2^fy-?-fic7)n-s i 

M^ffltV ^mrat LT(±, 2 0 0 nmcOT i 
(HMH4 - 1 ) « MNb| {mm\4 - 2 , 3)5: 
IVVfe. A1^C0M)¥«. SOOnmtUc. Jt 

m\A t lt. jwttiKf uta i mmm'ptTWsm 

[0080] c ) ^«ftfc±V'd ) KMM« 
#j£fi, HSfeiJiJlfc^tfc,, Hii«4-3fc*3U-C(i. 
NHHMbttKC, 2%H 2 s 9 8%He«jl7C#BIMtF 
T- 5 o or s 1 h r COiS^a^Jfi t/t . 

[0081] e ) fflfLJE* 

mffi^TV H *Q«t T*IT tit-tfyT;!-^ .0.14 

M NiSO, , 0. 5M H 3 B0 3 frt>%lWM 

*-jKy<0*tifii«Sfcftt:SLT««1-4ii:T 
■f/*-/W£fcN i £#faj§tbt. 
[0082] J:t^4 ti5V^Ttt«*fc- 1 5 V£U:<0 



(9) 
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4- 1 s 4-2. 3tfc^T(±, iffiM4liZik<X * * 
n^;HEttfc*fl,Ts -1 — 1. SVfcudft^WE 

fc. FE-SEM^StSUti, 17 (a) te*t»JBt 
IffiWI&S 0 nm^RftWLCN i **3BKS 

l*S:$iMU 117 (b) fcS5tJ: 3 (C"ty*-^+ 
jiiTN i fe«ltLfcWIW4-3ttJ^TI±, UTLffl 

[0083] zcomMz^x^mti^ -rs^-iv 

^fcjlfrtl. ^ t fr'figi =3: S JtiKMfcfc i >T {iH 
3 b ) fcjjrf / *-)Vm» < U A*-* 3 2 #£J6££J 
W4-3r, =«tlW!fc*Nvai, H6a) fcSrtia 
fc, *l?LfiSPt^Xl 6 

Kfc=5r 9 , *-;HWN i ttfffiRJE^x^-Xtitlr 
[0084] 4-3tfe^Tt±s7uHH^ (* 

tzbc\b, SSSSM4-K 4-2, 4-3£i3Wt N *l 

mem t s^fwBfcTOtiss^sjf -eft . 

[0085] £tfcffl5 

HfcLT(ii¥§lMm(7)NbJl(^»J5-l) , Ti 
£ (&St«5-2) . Cul , PtI 

(HSSM5-4) . CoJg(SS«W5-5) SrfflV*. 

a i m&wmi umtuc. iHWkm n b& 



V'T i fi^Sfiflaj 1. Cu. Pt, c otiHJdsM2 t2(St 

[0 086] Jt«M5tLTs A IMS: 5m i nHUffi 
KftU:03 (a) »Mfflty77^fflfLt„ Jt« 
^J6 t LT . «mttM^UT^^7X±c7)A 1 jg£|£ 

^**TmSBMt;L!tH3 (b) o»^cotfyr;t-^ffl 

EU:. A 1 OffiWte Urn, »a«fl«IS|{i5m i n 

[0087] mm^. mi*£mmcoNbT?\$i-; 

He#HM+T2 0 0°C*^l 1 0 OTWSe 
HT" 1 h^iiJia^ffVn FE-SEMCJ: ^fM^it 
Zmmitz, »ffll/-h(±5'C/mi nfcU:. 
[0 0 88] Jt$0l5» 6TfftftU:03 (a) , 
(b ) tfOA 1 ±^/*-;Wi, A 1 ( 6 3 0°C) 

2 0 0-5 0 OTWiEHfc L;t„ Jt$iM5$.Z/ 

6Ji»ai!r(i. mffii3a) » b) cnimttL 
mtmrn (a i ®mm,-t/*->\,) mbtiztkt 

[0089] -77 T\ *^»JcO^H'|f Lfc 
«j£ti>HTJ±. WT^TftW^ST. 

-£HaOTLTJ>9. ^SEO«U>\ WnmOUll 
T5V HlTO '^ISPltK?iJffM LTV*. 

[0090] iiTF^it 1 t3R«fflt J: 0 - ««7)£t5r 

[009 1] 
[HI] 



« 1 









i£*5«5-l 


Nb 


1100 °C JSi J-. 


*ttffl5-2 


Ti 


600- 900 T,@S 




Pt 


500-700 °C^a 




Cu 


400- 500 T,^g 




Co 


400-500 <C^S 



[0092] ztittzx <o , *fgH3««mtt^±7-y 

[ 0 0 9 3 ] TEMH^tl "3 » i^af^OA 1 



iiT V ^ h Z. k ifibfr o tz „ 
[0 094] Hife(?lj6 

HffeM 5 i: |a|^^#ST»«ttHffi^N bM'Pt 

a . h u b e r h^&t wm^mxm^MWM 



(10) 
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T\ Hube r ^IZ8 0 O'C&TnPmtMft-o-Z^^ 

t\ *w%<r>i-;wm*m\^zbx°\ i o o°ca-c 

[009 5] lilt X 9 . ffiSLScO^JR In, Sn, A 
l (Se, Te, GaSb. Bi 2 Te 3 ) ft 

ft Ml . X 9 ftlt'&O A g , Au, Cui fc'O&H. 

[00 9 6] 

1 ) ffi««SftJitSii6T^-^t^«*L^^§A 

2 ) 3WW±(cfi»T^**aiOillffLfe*t*A 1 Kg 

SWUfflt i 0 , tt.ftttfctth.fc A 1 HdiMtlgSrjejRT 

[0097] ci^tti. a i mmmzztzzzB 
[Hi ] *^B^^y«igf(co*3§^^tmiaT-$>o 

T, (a)fliH, (b)tt (a) <J5AA«BfESiaT* 
[02] *^<o^y«B^«^s^g^^t«^Bnif 



0T*oT. a) (i*tt±fcg«fflE£JB{£U:fc,r 

b ) iiS«t|g±fcA i 
fcfci*, c) {2AiBj£|©ffi»tf;U ■J-./tf-^H* 
*Ufcti4, d) (i*"Tv^f F-ymmizkVi-j 

[03 ] ft*C9A IS (K) ±(9A 1 |@WUK^)«iji 

t*tU»Brc, a ) A l K» PSffiiHt tst^wBfffl 
0. b) lia^<OAl«**+*t1MfflMkLfc«^ 
^Ufffl0, c) All (IS) {zBtiLLtzl-JK-ivm 

[04] Klfi»ft^B£iiBB^-6t»«0«t«H'C*>6. 

[05] nroffAotstrn y t a ivmm^t? 

yy~Cfo%>, 

!B£*t««&0-e. ( a ) fi*Bft£^£K3E*U>:$ 
(b) J3ma+&at^Lfc$!B£*-$\ 

[W^WUHJ] 

1 0 gffc 

1 1 mn&m 

12 Ai£±j£#fc-f£IS 

13 a 1 phb^h 

14 ffiFL 

15 ftgff 
1 6 

17 siiraJl 

3 1 A1S 

3 2 A'iJ7-| 

4 0 W&M 
4 1 ISfi 

4 2 #y-K 
4 3 ms^ 

4 4 KJE^Sb 
45 fl 
4 6 HSiff 
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[01] 



[02] 



OOOOOQOOOO 

ooooooooo 

OOOOOQOOOO 
QOOOOOOOO 

opoooooooo 



f 



~1a 



14*3L 



(b) 



14 mi 



13 Ammim 

src 



H 



ii mm, 



10 £fr 



(a) 



(b) 



(c) 



Cd) 



CO 



ii 



— 12 Aim 

10 J 



14 JW7L 



uiiiiij::iii : 



EMM -* 



raw 



14 *Bft 



- 13 Ammm^m, 

jghhMj . . 11 

10 S# 



14 m 




15 3fc«# 

13 Ammmm 

ii 




(b) 



[03] 



13 AiHOMbK 



14 M 13 AlRSMMtK 



32 /« ij rjH 

■ 31 AIM 
-10 Jfl* 




12M31 A1& (BO 



(12) 



mm^i 1-200090 




Cb) 



(13) 
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[stum tjjU 0*1 mi3B 
imEmwst&i mm 



mi] 



[02] 



( a ) 



r 



OOOOOQOOOO 

ooooooooo 

OOOOOQOOOO 

□ □ooooooo 
opoooooooo 



~1< 



14 



Cb) 



14 *ffl?L 



2r 



13 Alftfflftflgt 

5TC 



H 



C a ) 



(b) 



ii mmnm 



12 AIR 1 
11 | 41 



14 m 



(c) 



10 3ft 



13 Ammmm 
ii 



11 gig*i$s 



Cd) 



— 13 AlMftftK 
10 a# 



10 £fr 



Ce) 




[04] 



[05] 



41 £ft 



40 faiflffi 



46 m^n 



42 #7- K 



4 



-^45 MM 

Va 



% 
m 



43 



44 mm 





Cb) 



